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Introduction
Differences in economic outcomes and the analysis of its determinants are of utmost importance in various domains. Especially with respect to gender, there is massive (political) interest in whether these differences reflect discrimination or whether they simply arise from differences in relevant characteristics between men and women. A most prominent example of such research in labor-economics is focusing on the gender wage gap (see e.g. Blau and Kahn 2000). However, above and beyond such earnings differences there exist other outcomes, where women may face disadvantages, which should be considered at least as relevant for economic well-being as labor income. Especially the endowment with wealth is crucial due to its variety of economically and socially relevant functions: Wealth provides utility to its holders due to the usage of properties (real estate, vehicles), it is positively correlated with social recognition and power, and it creates income flows via returns from investments. Moreover, the liquidization of assets can help to smooth consumption in case of income losses. Finally, wealth is important as a means of old age provision and for intergenerational transmission of social positions. These functions are not only relevant for an individual's position within society, but also within a household or partnership. Not only does the allocation of money (see Allmendinger et al. 2006 ) but also that of wealth influences the intra-household distribution of power and the intra-household management of resources (Pahl 2001 ). Phipps and Burton (1995) , for example, have found that women's contribution to family's finances affect their decision making authority. Although a growing body of literature emphasizes the importance of looking at intra-household inequality (e.g. Haddad and Kanbur (1990) , Sen (1990) , Woolley (1993) , Pahl (2001) , Allmendinger et al. (2006) , Deere and Doss (2006) ), there is a lack of individual level wealth information to analyze such questions and hence to examine whether there exist a gender wealth gap. This paper attempts to fill this empirical gap by examining differences in wealth holdings between men and women by making use of unique individual level wealth data from the German Socio-Economic Panel (SOEP) study. Descriptive analyses, in this paper, provide evidence of a significant "raw" gender wealth gap in Germany of approximately 30,000 euros, which widens to about 50,000 euros for men and women living in couple-headed households.
Among married households in Germany only 15% declare an even split of assets (Sierminska, Frick and Grabka 2008) , thus giving support to the notion that assets are not pooled within the household and thus suggesting a strong need for collecting and analyzing wealth at the individual level. In trying to explain the reasons for the gender wealth gap we apply the semiparametric decomposition approach devised by DiNardo, Fortin, and Lemieux (1996) . This paper is organized as follows: Section 2 provides background information on wealth accumulation focusing on gender-specific aspects and reviews the relevant literature.
Data and decomposition methods are described in Section 3. Section 4 gives the empirical results of the wealth decomposition. Section 5 concludes and points to open research questions.
Background information: Wealth accumulation and empirical evidence

Differences in wealth accumulation
In a simple model of accumulation, assets in period t+1   The assets in period t+1 may differ across units for several reasons. First, of all differences in saving   t t C Y  will result in a different accumulation of assets. The amount saved will in turn depend on the level of income, age and risk-aversion. For example, households with the same saving rate will have different outcomes if their saving patterns are based on different levels of income. Younger households are expected to have accumulated less wealth (Modigliani and Brumberg (1954); Friedman (1957) ) due to their different position in the life cycle compared to the elderly. The presence of risk aversion will affect precautionary saving levels (Kimball (1990) ; Zeldes (1989) ). Due to uncertainty about future income and in case of liquidity constraints that prevent a household from borrowing, riskaverse households are expected to accumulate additional wealth in order to prevent a future drop in consumption caused by a negative income shock. As a result, households may differ in saving rates depending on their preferences and current consumption needs in the presence of liquidity constraints.
In addition, households differ in their preference for risk, which translates to different rates of return based on their preferred portfolio allocations. Via   r in equation (1) these choices translate into different levels of assets in period t+1. Finally, households may enter the period with different stocks of assets (A), possibly due to inheritance resulting in wealth differences in subsequent time periods   1 . .
Gender differences in wealth accumulation
Any persistent differences between women and men in the aforementioned factors will lead to gender differences in wealth accumulation. Empirical evidence indicates that potential gender differences may exist in many areas. Below we discuss some of these.
First of all, women and men differ in their attachment to the labor market. According to Warren et al. (2001) any disadvantage in net worth is partially the result of lower female labor force participation The standard pattern is a continuous full-time labor market attachment for male breadwinners, while women tend to have part-time work arrangements (including potential wage penalties; see Bardasi and Gornick, 2008) , often with more diversified and perforated work histories due to child bearing and child rearing and more frequent job changes (Berger and Denton, 2004) .
Differences in earnings are yet another potential source of the wealth gap. Given a persistent gender gap in earnings, even when holding savings rates constant, women are expected to accumulate lower levels of wealth Kahn (1997, 2000) , O'Neill (2003) ).
Empirical evidence indicates that women and men differ in their risk preference and hence, their returns to savings as women tend to invest more conservatively than men. More conservative investment patterns in the past have lead to lower returns to wealth (Jianakoplos and Bernasek (1998) ), but at the same time may have protected women from higher risks associated with the stock-market at times of economic downturns. Brush et al. (2002) also find that a relative lack of social networks reduces women's access to venture capital, thus leaving them out of this particular avenue of wealth creation.
Authors have also extensively pointed out differences in the probability of owning a home between women and men. In most countries, this is the most important component of the household wealth portfolio, additionally providing a flow of services and opportunities to accumulate wealth. One of the factors leading to gender differences in homeownership is discrimination in mortgage lending. Ladd (1998) found evidence of discrimination prior to the 1974 Equal Credit Opportunity Act (ECOA) in explicit bank policies. More recently, Robinson (2002) found that gender and family structure discrimination depends on race. In the US, white couples face discrimination if the wife works, while African American couples face discrimination if the wife stays at home. These patterns also hold for single femaleheaded households. White single mothers are at a relative disadvantage, while single African American female-headed households appear to have a higher probability of homeownership in the presence of children. The second barrier to homeownership for women is that women earn less than men on average and higher incomes are associated with an increased ability to save and thus with higher credit scores.
Differences in family structure have also been found to be important in explaining the gender wealth gap. For example, Sedo and Kossoudji (2004) report that married households are significantly more likely to own a home than non-married couple-headed households and other households. 1 They also find that family type is associated with further differences than just gender. Women are more likely than men to live in single-earner households with children (the majority of single parents are women) and are thus less likely to be wealthy. Schmidt and Sevak (2006) find large differences in observed wealth between single households and married couple-headed households throughout the wealth distribution.
According to their analyses single women hold significantly less wealth than single men and suggest wealth gaps emerge later in life as they do not exist for younger individuals (25-39 years old) regardless of the family type. Mohanty (2004) examines wealth holdings after divorce using the PSID data for the 1990s and finds that single females hold significantly lower levels of wealth than single males. In this case, child support has a positive effect on women's wealth after a divorce-after controlling for the economic and personal characteristics of the household. Lupton and Smith (2003) and Levine, Mitchell, and Moore (2000) using the HRS analyze the relationship between household type and asset accumulation, and provide evidence for married households holding more than twice the net worth of other types of households.
In addition, differences in marriage patterns among women and men are found to make a difference in wealth accumulation. Since women tend to marry men who are a few years older (Gibson, Le and Scobie (2006) ), the latter have had several additional years in which to accumulate wealth. Marriage patterns also exhibit traditional preferences with respect to education among men and women. Skopek et al (2009) provide evidence that women clearly prefer partners with higher educational level, while for men it is still quite usual to engage with women with lower educational degrees.
Data and Methods
When looking at gender differences in wealth, most studies compare men and women in one-person households only, because surveys typically collect wealth information at the household level only. Other studies focus on individual wealth components, where data such as pension wealth is available at the individual level (see Warren 2006) . In many of the studies mentioned above, a major problem is that datasets on household wealth cannot assign asset ownership to one spouse or the other. Consequently, there has been little attempt to decompose wealth differentials by gender and there is not much that can be said about the financial well-being of married women (with respect to wealth holdings) although a growing body of literature emphasizes the importance of looking at intra-household inequality (e.g.
Pahl (2001), Allmendinger et al. (2006) , Deere and Doss (2006) Our dependent variable is wealth or net worth, used interchangeably, which consists of wealth bound in these six surveyed components net of any debt (mortgages of any kind) and consumer credits. 4 Minor wealth components not covered in our measure are the value of cars and household durables.
Quality assessment
Conceptually for the sake of this paper one would like to include a measure of "social security wealth" (Gruber and Wise 1999) in order to compensate for different incentive structures with respect to old-age provision. This is especially a relevant phenomenon in Germany with the strong defined benefit pension scheme ("Gesetzliche Rentenversicherung").
While this system captures the majority of the population there are important subgroups who can opt out (e.g. self-employed or professionals) or belong to different systems (civil servants who obtain quite generous tax financed pensions without paying any explicit contributions).
Thus, wealth accumulation of the latter two groups will most likely be captured in the "standard" measure of net worth. 5 However, since such information is generally not well known by the population, representative surveys like the SOEP typically do not collect data on public pension entitlements. 6 Nevertheless one should note that the restricted functionality of this type of wealth in an augmented measure of net worth may be a matter of concern given 3 All descriptive results are based on weighted data, effectively controlling for differences in sampling design and differential attrition after wave one. 4 In order to reduce the impact of outliers and measurement error, net worth is top-coded at the 99 th percentile (at 925,000 euros) and bottom-coded at the 1 st percentile (at -100,000 euros). 5 These differences are not only relevant when looking at within country differences but obviously even more important for cross-national comparisons of countries representing different welfare regimes. See Frick and Headey (2009) for a comparison of wealth inequality that includes pension entitlements among the elderly in Australia and Germany. 6 Arising from this omission there is a massive understatement of the overall measure for wealth: For 2007, the present value of pension entitlements (without deducting future contributions) derived from the statutory pension system, from company pensions and from civil servant pensions amounts to roughly two thirds of net worth as described above (see Frick and Grabka 2009b) . that pension entitlements can neither be sold, nor be used as collateral and finally they are restricted in case of bestowals and bequests.
Another restriction of our measure comes from the application of a lower threshold of 2,500 euros for financial and tangible assets and for consumer credits in the SOEP questionnaire. This was introduced to reduce the burden on respondents by not asking them to state (rather) negligible amounts. As such, the overall measure of total wealth and the share of wealth holders are likely to be somewhat understated and biased against very small wealth holdings.
A serious problem in collecting (representative) wealth data at the micro-level is measurement error from various sources such as rounding, misreporting and very likely underreporting (e.g., financial assets), and particularly because of non-response (see, e.g., Riphahn & Serfling 2005) . On the one hand, asking separately all adult household members instead of just one reference member may increase the probability of getting all wealth components of all household members, as well as a better estimate of the true wealth of each individual. On the other hand, however, this also increases the probability of inconsistent information (e.g., two partners providing non-matching information on the very same issue such as a commonly owned home). With respect to missing information due to item nonresponse in wealth questions, the non-participation of a household reference person results in completely missing data, while the non-participation of one individual results only in partially missing data. Nevertheless, coping with all these measurement problems is a major task. In the case of the SOEP wealth data, inconsistencies have been edited on a case-wise basis, while missing data due to item non-response as well as partial unit non-response (i.e., nonresponding individuals in otherwise responding households) have been corrected for by multiple imputation techniques, explicitly considering the potential selectivity of the underlying missing mechanisms. When imputed and edited total wealth of private households measured by SOEP 2002 is compared to corresponding aggregated information from national balance sheets, the survey does quite well (see Frick, Grabka and Sierminska (2007) ). The coverage of property as a percent of national aggregates is as high as 98%, the extent to which liabilities are captured is about 93%. While the coverage of financial assets in population surveys appears to be a general problem, the SOEP proxies about 50% of the corresponding aggregate information (see Frick, Grabka, and Marcus 2007) , which is a very good result when compared, for example, to other surveys contained in the Luxembourg Wealth Study (LWS) (see Sierminska, Brandolini and Smeeding (2006) and http://www.lisproject.org/lwstechdoc.htm).
Decomposition Methodology
After providing descriptive information and bivariate analyses on wealth endowments and inequality by gender and marital status (see Section 4 below) we will invest in a gender decomposition. The specification of the wealth gap as a function of the four groups of variables can be written in the following way:
The first component captures the effect of differences in labor market experience distribution on the gender wealth gap, which is expected to have a strong effect on the ability to accumulate wealth and differ significantly between men and women due to their different labor market attachment.
10 Similar effects are expected for the second component, which captures the effect of differences between men and women with respect to education although the labor market effect of these differences may be reduced due to controlling for income in the first component. In addition differences in education may have an effect on investment strategies, which feed into wealth accumulation. The third effect results from differences in intergenerational characteristics, which may prove to have an independent impact above and beyond the individual characteristics contained in the first and second components.
Especially, among the older cohorts of women intergenerational transfers are a main source of wealth. Finally, the fourth effect controls for a variety of demographic differences. We can expect significant differences for immigrants with women being at a relative disadvantage, driven by educational attainment as well as cultural factors (e.g. Kalter & Granato 2007) . The number of marriages would have a negative effect on wealth accumulation as people going through divorce suffer economic losses (Andress et al 2006) . In addition, men -especially economically successful ones -have a higher probability of re-marriage, becoming susceptible to relatively higher loses (e.g. Peuckert 2008 ). Having children is expected to have a relatively higher negative effect on wealth accumulation for women as they are more likely to dissave in order to finance children consumption (e.g. Frankel 2005 ). We control for the effect of living in East Germany before 1989 due to the lower homeownership rates, as well as reduced accumulation probabilities resulting from higher unemployment and lower wages (Frick and Grabka 2009a) .
The last term refers to the differences between the conditional wealth functions for men and women. (A detailed discussion of the construction of counterfactuals is in Appendix A) This semi-parametric approach allows researchers to avoid making parametric assumptions and examines the distributional counterfactual (as compared to the mean counterfactual of the Blinder-Oaxaca approach, for example).
Empirical Results on the Gender Wealth Gap in Germany
Descriptive Findings
In the following analyses, we investigate gender differences in wealth holdings for all adult household members (17 years and older), explicitly considering the composition of the person's household. Basic non-wealth characteristics-by gender and marital status-can be found in Table 1 . The rationale for explicitly contrasting these non-wealth characteristics by gender is that a possible wealth gap may result from a differential endowment in certain characteristics rather than from gender per se. This is also crucial to the decomposition analysis that follows.
The women in the sample are slightly older than men, except those that are married or cohabiting. This reflects the fact that German women still tend to marry on average older men. Men on average have higher individual labor income (particularly divorced and widowed men) and higher education compared to women (by about 7 percentage points). This difference increases to ten percent among married couples. Men are more likely to be employed full-time and be self-employed. Women, on the other hand, are more likely to be employed part-time (13.5% versus 2% for men) or not be employed at all (42.5% versus 25.7% for men). This employment gap is much more pronounced for married than for cohabiting women. These findings indicate that conservative marriage behavior prevails in Germany and confirm the typical pattern of the male-breadwinner model within couples: on average, men are married to younger, less-educated women who work less than full-time.
Given the relatively low German inheritance taxes-women are eventually passed on their late husband's wealth accumulation, although among older cohorts of widows and widowers in Table 1 men receive higher inheritances than women. Strikingly, even among the never married group, women are less likely to be employed full-time (29.4% versus 37.4% for men), and are more likely not employed (13.3% versus 6.6% for men) and in vocational training (36.5 % versus 31.6% for men), although there are no substantial differences in education and average equivalent annual post government income 11 . Table 2 summarizes wealth holdings and their distribution among men and women by marital status. On average, men hold about 30,000 euros more than women. This gap is about 9,000 euros when we look at the median and is present in all household types. Figure 1 presents net worth measures by gender and marital status with 95% confidence bands: we find significant gender wealth gaps for all marital status groups except for the widowed and nevermarried individuals. Interestingly, among women widows are the wealthiest, perhaps due to the aforementioned inheritance regulations and their longer life expectancy compared to men's. The wealth gap is particularly large for those currently married -about 47,000 euros. This is certainly in contrast to the expected more even split among people traditionally assumed to be "equally sharing."
Comparing the portfolio composition between men and women (see Table 3 ) we find that among those living together (married or cohabiting), men on average hold more wealth in each of the components. The difference is particularly large for business assets (Edlund and Kopczuk 2009 ), but can be expected given the higher prevalence of self-employed males (Table 1 ). The disparities in the value of owner-occupied homes appear to be less pronounced for the married 12 compared to other components of the wealth portfolio. In fact, as has been found in previous work (Sedo and Kossoudji 2004) , homeownership seems to exert an equalizing effect on wealth holdings among couples.
Following these descriptive facts about the wealth gap in the overall population, in the following decomposition analyses we concentrate on the sample of married and cohabiting men and women. 13 This allows us to reduce the risk of biasing the gender gap results towards single individuals and especially towards survivors.
11 This is the income measure typically used in welfare economics analyses -based on the central assumption of pooling and equal sharing it is calculated at the household level (considering all incomes received by all household members) and by adjusting for household size assigns the same needs adjusted amount to all individuals in the sharing unit, i.e. the household. 12 Although, housing equity of married men is still statistically significantly higher than women's by about 14%. 13 Thus, we do not compare men and women within the very same partnership or marriage, but rather look at the whole sample of married or cohabiting men and women.
Decomposing the Wealth Gap
In this section, we first discuss the factors explaining net worth holdings for men and women and then apply the Dinardo, Fortin and Lemieux decomposition method and discuss factors explaining wealth differences.
Net worth for women and men
The results presented above suggest that the average wealth difference of about 28,000 euros in households with couples can be explained by the covariates discussed in Section 3, but only to a certain extent. We examine the effect of these covariates by using standard regression analysis for women and men separately (see Table 4 ). 14 According to these results, once we control for the length of marriage, only full-time labor market experience and permanent income have a statistically significantly different effect for men and women in couple-headed households on the currently accumulated stock of net worth.
Including the length of marriage as an explanatory variable (results not shown, but available upon request) reverses the magnitude of the variable indicating having a mother with higher education between men and women. Nevertheless, the effect of having a father with higher education remains significantly different for men and women with the effect on women's accumulated wealth being five times stronger than for men. The remaining covariates show the expected effects: the number of marriages, being an immigrant and having lived in East
Germany before 1989 exert a significantly negative effect on net worth. In contrast, being highly educated, having high job autonomy and being over 65, ceteris paribus, increases net worth. Having received an inheritance has a strong statistically significant effect on wealth for both men and women. Finally, it should be noted that-conditional on the choice of covariates-the overall explanatory power of the model is much larger for men than for women: the R-squared of the estimation for men is 29% vs. 18% in the model for women, a result, which among other things may be influenced by wealth redistribution between partners which is not captured by the applied RHS-variables.
Decomposition results according to DiNardo-Fortin-Lemieux
By using the DiNardo-Fortin-Lemieux (DFL) approach we avoid making any parametric assumptions about the distribution function and consider comparisons of the whole probability density function. As mentioned previously, we group the explanatory variables into four groups: (1) labor market experience, (2) education level, (3) intergenerational characteristics, and (4) demographic characteristics. These factors correspond closely to the list of potential sources of wealth differences among men and women and are in accord with the list of factors discussed in Section 2 that affect the wealth accumulation formula (1). The decompositions according to DFL are done sequentially according to the four factor groups (Table 5) .
We find that across most of the distribution the gap is the result of differences in current income and experience in the labor market and is not related to a great extent to other characteristics such as education. The effect of labor market experience is found to be strong at the median and at the top of the distribution, whereas at the bottom of the wealth distribution education compared to the other determinants plays a somewhat stronger role. For most of the distribution, neither intergenerational nor demographic characteristics add significantly to the explanation of the gender wealth gap. 15 However, a very large part of the gap results from differences in how men and women have accumulated their wealthconditional on their characteristics-i.e., differences in their wealth function, which is included in the "unexplained" column of Table 5 is dampened by a negative impact of the unexplained part. 16 This negative effect indicates that 15 As women's labor market experience has changed across cohorts it is plausible that its effect on the wealth gap varies, as well. As a check, we address this issue by performing the DFL decomposition on a sample of younger and older households. The conclusions obtained from the whole sample remain valid in this case although the raw gap is lower for the younger cohorts and understandably, the role of intergenerational factors is also smaller for this group. The effect of education is relatively stronger for the older population (results available from authors). 16 In an earlier version of this paper we also compare results derived from the non-parametric decomposition approach suggested by Juhn, Murphy and Pierce (1994) -by and large these results coincide with the findings based on the DFL-decomposition particularly at the top of the distribution. The results for the average wealth gap using the Juhn, Murphy and Pierce method confirm those found using the Oaxaca-Blinder method (see***).
women derive "more wealth" from their own characteristics than they would be able to derive if they had the same wealth function as men.
One possible explanation of the specific wealth function of women in the lower half of the distribution rests on the basic assumption of partnerships being sharing and insurance units.
Thus, especially women endowed with characteristics which are associated with low levels of individual wealth might "profit" from the relatively better characteristics of their partner.
Another hypothetical argument arises from gender differences in risk preferences and investment strategies which have been found to -on average -yield greater wealth outcomes for men (see Jianakoplos and Bernasek (1998) ). However, this may not be true in the lower half of the wealth distribution if men's investment behavior correlates with an increased probability for complete losses due to lacking diversification.
Finally, the effect might also capture differences in the command over resources -particularly true for the bottom half of the distribution -where women would control the assets in order to protect them for the children.
Last but not least, due to the lack of statutory pension entitlements in the underlying database, we check for the robustness of our results by excluding the self-employed. This group differs considerably with respect to the level and structure of its wealth portfolio by holding above average amounts of business assets as well as given the specific incentive structure to accumulate wealth as a means of old-age provision in contrast to the vast majority of dependent employed persons who are obligatorily involved in the German social security pension system. However, we find our basic results to remain unchanged with magnitudes of the effects becoming smaller (results available from the authors).
Conclusions
A main obstacle to the analysis of gender wealth gaps in the empirical literature is the lack of comprehensive wealth information at the individual level (Deere and Doss, 2006) .
This gap in the literature can be tackled using the 2002 wealth module of the German SOEP, which contains wealth data for about 23,000 individuals. We find clear empirical indications of a significant raw gender wealth gap of about 30,000 euros, which amounts to almost 50,000 euros for partners in married couples.
Using semi-parametric decomposition methods (DiNardo, Fortin, Lemieux) we find a robust picture of the wealth gap being mostly driven by differences in characteristics between men and women. By far the most important factor is the individual's own income and labor market experience particularly for the bottom and top of the wealth distribution. Differences for those in the middle of the distribution appear to be mostly driven by the way in which women transform their characteristics into wealth, i.e., the wealth function.
Our work could be extended in several ways. One important way would be to include There may be little concern of a gender wealth gap within couples as divorce laws in many EU countries ensure an even split of assets. 17 Nevertheless, a difference in wealth holdings among partners will most likely affect (or be a result of) intra-partnership bargaining power thus affecting individual well-being as is the case for income (Pahl 2001) . In addition, an existing wealth disadvantage before marriage would be perpetuated when individuals enter into partnerships with existing wealth holdings as these are not subject to a 50-50 split after divorce. It should also be noted that such 50-50 divorce laws are not the standard in all countries and certainly not in the US where common law states are a minority. This is of utmost relevance given the specific functionality of wealth and only emphasizes the importance of analyzing the gender wealth gap, specifically within couples. 17 The legal regulations in Germany and many other European countries consider joint ownership of assets (and debts) only for those wealth components acquired during marriage. Wealth accumulated prior to marriage will remain in the hands of the original owner and will not be affected by a divorce. Inheritances during marriage are also not considered to be accumulated jointly and thus will remain fully in the hands of the successor. However, this is true for the (monetary value) of the original inheritance only and excludes eventual capital gains or added value. Marriage contracts can also be designed to deviate from these standard regulations in divorce law. Thus, in order to examine whether there exists a gender wealth gap it is important to know which partner actually owns a specific asset given that in case of a divorce only the jointly accumulated wealth will be evenly split among the partners. male  female  male  female  male  female  male  female  male  female  male 
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Appendix A: The decomposition methods
All decomposition analyses in this paper were performed using Stata© (version 9.2). The procedure used for the DFL decomposition is "DECOMPOSE2.DO" generously provided by Vincent Hildebrand.
The DiNardo-Fortin-Lemieux (DFL) decomposition (.) h to the vector of characteristics.
Next, we can specify each density separately by gender: is the probability that a randomly selected individual with characteristics x belongs to group i if individuals from both groups are pooled in a common population and ) ( i j P  is the probability that a randomly selected individual belongs to group j in a pooled population. ) (w g j can be estimated using Kernel density estimators.
In this case the decomposition would be the following: 
